CHAPTER XXII

COMPARATIVE EFFECT OF ANNEALING AND QUENCHING UPON
THE TRANSVERSE STRENGTH OF HOT WORKED STEEL

195. Let us now see some examples showing the characters of the
phenomena mentioned briefly in Sec. 189(&). They comprise the second
group of main practical advantages obtainable by homogeneity quench-
ings, as compared to the results made possible by a simple annealing.

Essentially the advantage in quenching rests in the better suppression
of all those characters which together are responsible for the transverse
weakness occurring in greater or lesser measure in all forged or rolled steels.

It is necessary to remind the reader of the observation already made
in another connection: Generally, transverse and longitudinal properties
do not differ greatly in very pure and well deoxidized steels, while serious
and dangerous transverse weakness occurs in greater measure with in-
creasing degree of oxidation at the time of solidification. Emulsified
sonims are always contained in oxidized steels although their dimensions
might be so small as to render them hardly visible under microscopic
observation made without special care; yet when they appear in excep-
tionally great quantities, transverse weakness is sure to be pronounced.

It follows that a practical study of transverse weakness in forged or
rolled steels may be conducted at the same time one considers the effects
produced upon them by emulsified and more or less oxidized sonims.

In mentioning the experiments by which I propose to sketch the
characters of transverse weakness, I shall follow this criterion exactly.
Therefore, I shall begin by describing some very pure and well deoxidized
steels, nearly isotropic, and shall then pass to highly oxidized steels con-
taining many strongly oxidized emulsified inclusions.

196. First of all it is opportune to show by a concrete example that
in some classes of work it is necessary to use the greatest care that trans-
verse weakness does not exceed a certain value in relation to the stresses
to be withstood by each individual part of the machine, and to study
carefully the various aspects under which the defects may appear. In
this way, the practical importance of the forthcoming data will be more
evident. It will also be clearer that from this special point of view, the
technical problems connected with mechanical working and with homo-
geneity heat treatment of machine steels must be studied with great care.

Figure 195 reproduces at about two-thirds actual size a sulphur print
taken upon the surface obtained by cutting the neck of a crank-shaft for a